Considering the shortcomings of heavy workload, time-consuming and laborious in common soil erosion observation and experimental methods, Jixian district in Tianjin was selected as the research area in this paper. The multi-factor comprehensive method in the second national soil erosion remote sensing survey is adopted. This paper uses the TM data of 2004 and Landsat-8 data and DEM data in 2015 of this region, according to the Soil Erosion Classification and Grading Standard (SL 190-2007) issued by the Ministry of Water Resources. The soil erosion intensity grading map of two periods in Jixian was obtained and the annual average erosion modulus was calculated. Based on the TM images in 2004 and Landsat-8 data in 2015, DEM data were employed in the study. The results showed that the soil erosion in Jixian district was mildly eroded in the recent ten years, although the average annual erosion modulus has declined, it is still necessary to pay attention to the areas above the strength erosion.
INTRODUCTION
Soil erosion refers to the soil or soil parent material in the external force (air and water) process under the destruction of erosion, transportation and deposition. It is subject to a variety of natural conditions and human factors integrated (Troeh, Hobbs and Donahue,1999) . Broadly speaking, the essence of soil erosion is soil and water loss (Yang, 2001 ). At present, soil erosion is one of the most widespread and serious ecological environmental problems in the world, which seriously threatens the survival and development of human beings. As one of the most serious soil erosion country in the world, China's soil erosion area of 3 million 560 thousand square kilometers (excluding freeze-thaw erosion area), accounting for about 37.1% of the total land area. According to the 2002 national soil erosion announcement. How to quickly realize the soil erosion monitoring at the regional scale has become the prerequisite for the effective development of soil and water conservation work.
With the development of computer science and communication technology, the remote sense data with multi-platform, multi-data sources and multi-spatial and temporal resolution features that have the ability to deal with macro information, monitoring real-time changes, access to information accurately have played its full role in soil erosion detection (Petropoulos, Kalivas, Griffiths, and Dimou, 2015) . Which makes remote sense technology has become one of the effective techniques to monitor the environmental disasters in real time (Westen, 2013) .
In 1985, China's Soil and Water Conservation Department used MSS images to conduct the first remote sensing investigation of soil erosion nationwide (Jie and Chen, et al., 2002) . In the second national soil erosion remote sensing survey in 1999-2001, the national soil erosion area value was obtained. Remote sensing technology has become an important technical, means of monitoring regional scale soil erosion, overcome the shortcomings of conventional observation, experimental methods such as heavy workload and time consuming. Conducive to the study of temporal and spatial variation of soil erosion (Gelagay and Minale, 2016) .
In this paper, the remote sensing technology was used to determine the strength of soil erosion. By means of the multi factor synthesis method, which was used in the second national remote sensing survey of soil erosion was adopted (Ball,1994) .That is to consider all factors affecting soil erosion, and to determine the intensity of soil erosion, on the basis of analyzing the relationship between various factors and soil erosion. We selected land use type, vegetation coverage and slope to realize the rapid monitoring and evaluation of soil erosion in Jixian district.
OVERVIEW OF THE STUDY AREA
Jixian is located in the northern city of Tianjin, as an important source of water in Tianjin, location between39°45'N-40°15'N, 117°05'E-117°47'E.It is in the south of Yanshan and bordering Hebei Province separated by the Great Wall. The terrain is North High South low, showing ladder distribution. It is at an elevation of 1.8-1078.5 meters, the height difference is 1076.7 meters. Northern region dominated by mountains which covers an area of 840.5 square kilometers. Southern plain covers an area of 504.72 square kilometers, the region's depression has an area of 245.2 square kilometers and the total area of the whole region is about 1590.42 square kilometers. Jixian is rich in natural mineral resources with broad development prospects. Jixian County's climate is sub humid warm temperate continental monsoon climate, with abundant light and heat, rain heat over the same period, windy winter and spring drought, frequent etc. The average annual temperature of 11.5 degrees, 0 degrees above the average annual temperature is 4500 ~ 5500 degrees. The average annual rainfall of 678.6 mm and frost free period is about 195 days.
With the development of mineral resources and tourism, especially the problem of soil erosion caused by mineral exploitation, besides the concentration distribution of precipitation in the region, it is very important to realize the effective monitoring of soil erosion in the region.
RESEARCH METHODS AND DATA PREPROCESSING
The key of multi factor synthesis method is the selection of soil erosion influence factors. The results show that the land cover, slope classification, vegetation coverage and soil erosion intensity are significantly correlated. So the investigation of soil erosion intensity can be transformed into an indirect index of land cover, slope and vegetation coverage (Westen, 2013) .On the one hand, they are easy to obtain, and can give full play to the advantages of GIS and RS; on the other hand, the precipitation is relatively small, the soil type variation in a certain space range is not big. The spatial difference of soil erosion intensity was mainly controlled by land use type, vegetation coverage and slope (Obade and Lal, 2013) .
The remote sensing image data used in this study were Landsat-5 TM in 2004 and Landsat-8 OLI/TIRS in 2015, and DEM data adopted the ASTER GDEM data which was published on the international scientific data service platform of Chinese Academy of Sciences Computer Network Information Center. In this study, ENVI and ArcGIS software were used to obtain the information of vegetation coverage, land use and terrain slope distribution in Jixian County area, and finally the distribution of soil erosion in Jixian County were obtained. The specific research process is shown in the following figure.
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Vegetation Coverage Factor Extraction
Vegetation coverage is a comprehensive quantitative index to describe the coverage of vegetation cover. The vegetation cover index is of great significance to the study of regional hydrological distribution, ecological environment and global climate change. Therefore, how to quickly and accurately obtain the index value of vegetation coverage in the study area is the premise of improving the regional ecological planning and environmental management (Li, 2003) .
At present, there are two kinds of estimation methods, which are ground measurement and remote sensing measurement, for calculating the vegetation coverage. Among them, the ground measurement method needs to divide the study area into equal area blocks, count the number and species of the biological species in each block, and then calculate the vegetation coverage value. The calculation accuracy is high via using this measurement method. However, when the study area is the provincial, municipal and other administrative boundaries as the boundary, it will consume huge human and material resources. Due to the long research period, the data obtained will be lack of timeliness. Remote sensing is a kind of monitoring technology which can receive the information of the earth objects on a large scale. Through the sensors carried by the satellites, the radiation values of the objects are received and the different objects are recorded and stored in digital form according to the spectral information difference. The technology of geographic information processing is used to obtain the interpretation of satellite data, and to realize the research of terrain information. It can acquire the information of cover information in a large scale at one time, and acquire the data with shorter period. It can store the data according to the spectral information of the different objects. It also has the feature of acquiring large information so that provides the possibility to study the vegetation coverage index of large scale.
By reviewing the relevant literature, the method of estimating vegetation coverage using remote sensing technique can be divided into two kinds: empirical model method and vegetation index conversion method. The former method need to divide and select the typical vegetation area, and obtain the measurement statistics, in typical regions of vegetation cover by ground measurement method (and Bie, et al., 2013) .Then, the relationship between the vegetation coverage of other regions and typical regions was established with the reference of the typical region to estimated the vegetation coverage in the study area. This method does not give full play to the characteristics of remote sensing technology to obtain a large amount of information, the research cycle is longer. At the same time, the vegetation coverage has spatial heterogeneity, so the empirical model method is not suitable for large scale vegetation coverage estimation. Relatively speaking, when vegetation coverage is estimated by vegetation index transformation method, it is not necessary to measure the vegetation coverage in the study area. In the case of fully understanding the spectral characteristics of different objects, according to the research needs, this method will interpret and analyze the spectral signal in digital recorded form (Hmimina and Dufrêne, et al., 2013) . Meanwhile, the vegetation index of vegetation information was extracted. On this basis, the vegetation coverage value is estimated by the relationship between vegetation index and vegetation coverage. Therefore, this method is more useful in practical research work.
In this study, vegetation index transformation method was used to estimate the vegetation coverage in Tianjin. Firstly, the vegetation index is extracted, and then the vegetation coverage value is obtained according to the relationship between vegetation index and vegetation cover index. Vegetation index calculation method is more, this paper uses the normalized difference vegetation index (NDVI) to extract the vegetation index value of Tianjin (Jarlan and Mangiarotti, et al., 2008) . Its basic principle is: the vegetation information recorded by remote sensing images has an absorption peak in the red band, and has a high reflection peak in the near infrared band. The difference between the red and near infrared bands is calculated, and then the ratio of the calculated values is calculated. This index can reduce the disturbance of soil and other factors in the extraction of vegetation information. Relevant research shows that the effect of NDVI value on vegetation information extraction is better. The formula (1) is shown as the normalized vegetation index extraction formula:
Formula: NIR on behalf of the near infrared band, R on behalf of the red band Firstly, the vegetation index NDVI of Tianjin was calculated, and then the vegetation coverage was estimated; It is assumed that the reflected radiation value of the sensor received by the satellite is composed of R and the total reflection radiation value of vegetation and soil (Bhandari and Kumar, et al., 2012) ,as the formula (2) (1 )
Among them, Rv and Rs were the total reflectance of vegetation and soil, and f was vegetation coverage. Then:
Based on the above principles, vegetation index can be used to calculate vegetation coverage:
In the formula, NDVI is the normalized vegetation index of the land or pixels; NDVIv and NDVIs were vegetation indices of pure and pure soil(Toby N. Carlson and David A. Ripley,1997) .
According to the calculation method of NDVIv and NDVIs value in (4) formula which was put forward by Li in her paper-The study on the estimation method of vegetation coverage based on Remote Sensing (Li, 2003) ,we calculated the vegetation coverage of Jixian County is calculated as follows: 
4.2.Land use Classification Information
The two classification method of land use was adopted to obtain the present situation and dynamic data of land use. On the ENVI platform, firstly, the training samples are defined according to the features of remote sensing images, such as color, texture and so on. Then, the maximum likelihood supervised classification was used to classify the land use of remote sensing images in 2004 and 2015 which were pretreated. It is divided into 6 categories: forest land, grassland, cultivated land, construction land, water body and unused land. The classification accuracy is shown in table 1. 
Slope Information Acquisition
The source of slope data is derived from the ASTER GDEM digital elevation data, published by the International Scientific Data Service Platform of the Computer Network Information Center of the Chinese Academy of Sciences, and the gradient grade map of the study area is extracted using the terrain model calculation tool in ENVI.As shown in Figure 3. 
Results of Soil Erosion Intensity
According to the criteria of Soil Erosion Classification (SL190-2007),relevant technical specifications of soil and water conservation, topography, landform, land use and vegetation condition of Jixian district, soil erosion intensity grading standard was established, and soil erosion degree was divided into 6 levels, as shown in Table 2 . According to the grading standard of soil erosion intensity, using the spatial analysis function in ArcGIS, the vegetation coverage, land use type and slope information were superimposed, and different combinations of vegetation coverage and land use type and slope were obtained.2004 to 2015 soil erosion intensity level map of Jixian was obtained by using con condition function to give different combinations of different erosion intensity. The results were shown in Figure 4 . We calculated the area of soil erosion by ArcGIS software so that Table 3 is generated; As can be seen from ,respectively, which were mainly distributed in mountain areas, hills and plains with high vegetation coverage. Indicating that the past 10 years, Jixian District, returning farmland to forest effect is obvious. The area of intensity erosion, extreme erosion and severe erosion increased from 2.11% in 2004 to 4.41% in 2015,mainly distributed in the valley with large slope and the mining area. The area is dominated by bare rock, vegetation coverage is scarce, and afforestation is difficult, combined with frequent human mining activities, expanding the scope of soil erosion. Due to the lack of measured and survey data of the erosion modulus of Jixian, in this study, Soil Erosion Classification and Classification (SL190-2007) was used to classify the soil erosion intensity, which provided the corresponding erosion modulus for each class of erosion intensity. The average soil erosion modulus of the whole river basin was calculated by taking the median value(Vincent de Paul Obade and Rattan Lal,2013),and then calculating the annual erosion amount in different soil erosion intensity areas. 2 •a in 2015,which is still in the range of mild erosion, this also indicates that soil erosion is effectively controlled and has a tendency to improve.
SUMMARY
In this paper,the evaluation of soil in Jixian district province shows that,by using RS and GIS technology,the evaluation and monitoring of regional soil erosion can be achieved quickly by the method of multi factor synthesis.And all so the specific soil erosion modulus could be calculated in the study area to provide the data basis for the regional soil erosion grade evaluation.
The results show that the soil loss in Jixian has been effectively controlled in recent ten years,the proportion that not affected by soil erosion is not enlarged, meanwhile,the proportion of mild and moderate erosion are decreased in this area. But the intensity, the great intensity and more intense erosion area have expanded,and the governance become more difficult,which need to put forward targeted management programs when in the treatment of soil erosion.
